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ftB SEQ ID NO : 1 ^WftWlM^I. 
( AMF ) fifjit#?ijft£i9HSAft&Wtt/m ( 3 ) 

7. ma**!* * 5 $ 6 tonMv*^mm**n$mwmm&. 

Mut ~^SM6U. 
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%.&m&mso%u±. £awie#£s&#t, xm^&mmw 

m^%±, iia;Mc±M69 hsa mtoMm±&Jkvm}fcmttmmi&f& 
mm^tmssim^, ma, ifr&mm, ^mmmm^^. mat, a 

iil-M&ftmmsLMiktkf* hsa pJiPttm fi£f fia dna 

a. gfre^ie^-^Afttii^HSA. 

Lawn#A ( Nucleic Acids Research 9:6105, ( 1981 ) ) Dugaiczyk 
A ( Proc. Natl. Acad. Sci. USA 79:71, ( 1982 ) ) ^i^TlSSAilfi 

ssi$s0#su&7&ir£ mmt n.m^mnmm^mBnvmm hsa 

m.W&mi $&l$HSA&fi3 585 ^gfig*a$tt, ^B 1 ***) 66000 itfc 

sae-ss«j^*j?«w. **aiiifi^»*pjinxi±s»t»^a4»*i&-t/ifcfmMf 

»Sl«J»WHSA^. ^^HSA^Stftm^H^lHJ^, 
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**m USA. mn, Barns Jffi^TMiE^AMllS^MHSA^mRNA, 
mmmHSA&)&&cDNA (#«W*F*tJ$i£ 0206733 ) . #&j£T$ 

» ccda (fim&m&x®ftm*ifi)m&. mm, 
frTmn*,®m%£jjtu&%m&$ L ®±mftm ( Latta,M.et 

al.,Bio/Technology,5: 1309-13 14, ( 1987 ) ) 5fP ¥ ^ fi 1 H 
( Saunders,C.W.etal,J.Bacteriol. 169:29 17-2925, ( 1987 ) ) ^WM^fe^. 

*ffiffc!3U3WHSAJ te to. 

ttffiH9Lf&ttMJb cho miS, cos fBJBMA«JS*J££g|i. S 

Mj.-^-it^T«w^a:®aiijaa^i : 6?jgfcs.. @iib, 

BJR»T*«[tta». #l»^*ij$iif 0344459 «ti$.T8Hi-&*f*$s*#. 
%®mi, #jifc»*irAlrf AOXI jg »£*!]T;£ HSA gB#J®£#Ajig|!$ 

4^s'Js^M»wtt ( gtsii5 ) 6«? aoxi mmKv.n$mitfo 
mm, &jB&**£3*fca ( 0.1-5%) ¥»w«f^*^^««ftflcaiifi, 

HSA . A»¥ 

a^SHWEi^^ftSiSffl hsa ftSftftJt SlU^AISa^Wtt^^^ 
HSA afTT-JRJSItttt**. ^**MW*^*^ffiH(#JHl Kazuo 
IKegayc,Anal,Chem,69: 1986-1991, ( 1997 )).30\ gfcjH|^*l]$ ^033945 5, 
0123544 . 0248637 * 025 1744 1^*J^7f«Jffl»«lS±«3&Ajlil*6S 

DNA tt^WHJM^Utt* HSA JEfc&BTIi. 

#7&-#|&j$ HSA SHW^IS+M^iii* 5 *. -MII2!tt HSA 
ftft^Jk EStrfjm WAHSA*HW%W»^1rT-^yiSA«lfSfi5. 
fclJn. ftMitffl %Hi 0329127 ft 03 19641 ftm&XT HSA fi#|fc& 

■■ffiwaw^j. aoxi . 

aox2. sjGALi.io ) m*\Hfmmw^sAmunAm<\tM, yumm 
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%fe£%&mm hsa ft mx. wm^m * * 0506040 &k T&xm aox2 

B#^J&?FJP - A219561/1989 h HS^ftJ 5612197 ) 

WHK^HW'&fcA**** hsa ^W^rft; &£Bfefe8[B& ( 1- 

lOOmM ) m#mmW&8#T, *Dft ( 50-70 X: ) &M-HSAtf)iS##Lt 

j&i«4t hsa ( nsir*ij 5132404 ) ; ftnft&s. 

m, ft&£timmm& hsa imm^m 5440018 > . 

HSA ( rHSA ) j^ttWSife^jKW^rft ( HS^flJ 5369020 ) ; ^ 
IKffi rHSA lift&AWffe (Rttl^PJiMt 0658569 ) . 

^ans^a^ hsa ttffi3fe&&m ^w^s^+^smm^w 
Bin;, *&®to-^m&mttt±&BWi&&*¥&jm&um 

g WW-^Hfea**. hsa 

1A ( SEQ ID NO 1 ) flfwMtttfKtfW. 



( l ) ¥*S#B^£W&&^Bttjgg,^ KJ fc ( 2 ) 
^«»#a$K0^F ( AMF ) flliRU^iRim HSA ft&=ff 

( 3 ) tEV&m#m&i£'pimMmikto%i%m±?to, < 4 > 

*£B «W- B WJiS^ffl hsa £ Ji) ft»&3E$*itfM$ 
WMut + ^cMuf*S!W. 

«^mftSf»wAj(ii»e»6. 

«WW#- > hattA»tt»±ib6rft^ te W, S*±A* seq id 

No: 2M*fi»«j?Wft9AjftL#fi*e. 

m 3 hsa-i x&t&&&wu ±ff >&*;t»tf ««aBK#j!U t 

fx) ; 

ffi 4 S^m^H^ pBKS/HSA-I Klttfe; 

ass* hsa-ii >ttwffiiff?!i ( ±fif) &&jtt£Brtt&£Rtf8i 

(Tfr) ; 

S 6 pBKS/HSA-II #J**lg; 

s 7 mtf hsa-iu *&tt&« s ttj&i ( ±M) &&z.mmMmmwiF 

n (TO) ; 
S 8 S^Jr&H$ pBKS/HSA-m 

S9 M^SM^^frpBKS/HSAW^S; 

m 10 M;f£&4H&&# pPIC9/HSA ttftg; 

S 11 ^HSA«^t^»^J^*fe«frpPIC9ai«ttS«K^; 



012M^HSA-I. HSA-ll, HSA-M HSADNA#f£|ft 

mum. 1 - s frm&K&%$t&frw%mtt,ftmte&> 

^&*jflJAWl£#HSA3li£J5 0, 24. 24, 48, 72, 96, 

120 in 148 m$.mms±m& 10 % 3mfcsufc«jR±j£ff 
s MM^xtHSA^j&^^^ftsj^^a^wwa*. 

iU##*4##J3>A: 5*&HSA; B: *»#MM#fi<JGS115. 
W#U6WJS#tt±i»; C: ftpPlC9/HSA$HfcftGSll5g£# 
8lJSKj«*M&±i*. 

ft^sitt^^w^. MMRr«fls^i<k*ii. ^sufi^w^aisw hsa 
mxmmbiE? hsa j^xA^a^tt^d^ttjtaftttiDitttt 

( Smith,etal., Science 229:1219(1985)) . JJ6^j)l!lJi-^|g^fc 

Silt «»J6Siil^»jiS^i iB *^-MMfiaffi. in hsa. 

( aoxi ) mmftftB®?, M*}i$mm®&)&&(g!iim^m*m 
183071 > . ®8&%im8-^ftm&^&&&^fe&m£mmmm& 

ifc^E&HC ( Cregg et al., Bio/Technology 5:479(1987)) , MMMffi&ttM 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5:1305(1987)) , l2JU&&&&fcH?(Bfl* J £5|'!| 

WO90/10697 ) . US fitfcE&fP #3flABtf«#*#**«3b 
*&&i£7AJuliffBSa ( W^flJ^fi! 0344459 ) . »&**J5r&TO 
HSA £0#?iJ^*±&*¥ Lawn ^A*B Dugaiczyk ^A«rE^W#»^W 



m<\Tmn?mm®tt&fa&&$m. Kerlak ( Bio/Technology 
8:939-42,(1990) ) SSllf fr|-iti6«,^f^i$f W^Sif « 

ltt^&>.k¥ili^ 50-100 <f&. ffifi, Hoekeman#A#$$itMg§£ia:£ 



<t1: HSAglBftttW^ttJBW 
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ft Xhol M%}&&, 3'nA EcoRI ft Clal 6SiH&/£,£* BamHI ft Clal 
MM^S&jE&fcft, iff Xhol ft EcoRI JA0OT&&3B*m#. JJJh 3/ 

A 3 -t^'Bi^g ( #»J& GGC ft AGG ) . HSA 
W^^^TO HSA £BJ??!)&fc££j2j 1797bp . 

^Ta-^ji^«Bj^fi)£w hsa mm&wmmmB 

in* dna m&w&>m*} tm&mmm 

^.jm^^^^m^m, u?iLr*EX%±®m%.r®. Bit 

s^mRNA. t£Bm&&%m<p, e,$Q5ft&%:±m$:tofrm&fc. ( 1 ) 

ATTATTTTAT ; ( 2 ) TTTTTATA; ( 3 ) TAG —( g^T )••■ TA ( T ) 
GT- (W^AT) ••• TTT . Hit £&it#^S; HSA SEW, i&HttNt 

at*?, MMwig^iscSB6d^jftjfte«. Bit, sa^ma-fc^ 

Bit, hsa SBJlWHEI&T tata jg 



^iJ-mm GGAGG tttftt&fr&A. 

&%±toA%^m&&i£msm. ha. ®±xmm ym&a BamHi 

ft Xhol \iXR EcoRI ft Glal M%}{$L)&jrh, 

509 ft 1 109 &#»AT HindUI ft PstI M ( ffl 1 B ) . 

tfl&tffll. £$7 3 ^8rSfiftfcffi#ai* 612bp > 562bp ft 705bp ##5'J 
Jg£ # HSA-I . HSA-II ft HSA-U1 Mtf A 8 &«£6<J 

+&m?£&mt%&to BamHI ft Clal HtQ&jft. 

W3fir«fl9ft W*. *»*«*&93 AiSfcatW*^ pcr dna #81 

BP nT^PJlE5feggB<jfci*;fc*<J 900bp fcj DNA 

A^«*Jffi oiigo4.o itl^$WiBt#£«i$Stu*, JE^^Tffi 

"gft-o J& 3 -t#3»J££;ft HSA-I , HSA-U ft HSA-IU #J-fc£##J;ft 
612bp , 362bp , ft 705bp #J DNA #g ( 3 . 5 , ft 7 ) . 

iMftDNAgfrJlguS, *re#*jKtti^BA£»ifc/ifc. #RGi&3i& 

®.&mwftmtt J3RT? pbks «a*HH 

# pBKS/HSA-I . pBKS/HSA-II ft pBKS/HSA-III ftj 3 ^fffflMft ( # 

£H4» 6, fts). &&&mn*&&DNA#frmmfe& : $mi¥njG, 
m. nm&ft&mmmft&mtt} Hindm ft p s u mwtiL&fttim&mmm 

BamHI ft Clal ■SUfHlJg&tt'ffctojfitfc pPKS +, & T4DNA HftJTFSlSrJWfc 
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hsa sBtttfreiftd. m%&w*m&m hsa «r^fe@^^is# 

*Smjft»A69ftffiilft. ftlft pPIC9(Invitrogen), pPIC3(Invitrogen), 
pHIL-D2(Invitrogen) . yYJ32(NRRL B-15891). pJDB207(Amershan) , 
pJDB219(Amershan), PG4.0(NRRL B-15868), 3}#3t$&<)B&$J, 
pPIC9 . 

#X5tg§iBJ§JA pBKS/HSA HSA &£EJjtf#j£&?l 

•&«^ftas m toXMttmwm. tE lb ±&#st«± 37 -c m^wnmm 

8imt&&&m%®mni3fo±mKtti : n dna 

( ii ) mmtimwm.<i$Mm? ( amf ) mmmmmmasA^sk 

^IJWDNA^'J, 

cm) &mm&m . 

pj« DNA Jt3ftftlB8&£^4e2SW&&HS&t DNA 

Mtt^^jTfPHSA^fliDNAra ( HSASH)^. 2^riS«»Wrt 
n^p^#flfH^3?!j^f!iv a sSiJM ( BP Glu-Lys-Arg^fii^?!l ) , VAX&tEW 

ffl^ffiaHSAXH^WifcjSJgf&^Em^BJW*****^?* 

( aoxi ) fnMftBEn ( aoxii ) *H. aox g@M£sm#£ 



dna ftmmsMmm* s f±Gifckm&, xmrnmutm® 
&m&mB%&ffi&&ffinmu&im. un* aoxi mm 

al., Mol. CelLBiol. 5:1111(1985)). 

&®a ^EB^Dc^a B^Jii - a » £G2lft£|l|jft#ffitig' 13 >h« 

filfiMr*Mfc£\ JMHJW « - frflrtMBil ( Thomeretal.,The Molecular 
Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor,143(1981)). AMF WKltWkM& AMF «rfc*t»6&tir#jjs 
?H^f v &S^S6||7jCjtHlpX»^»5ffl5W Glu-Lys-Arg AMF Iff 

JSW'J (fe&Leu - Lys - Arg ^^'J) 258bp 

«^H*^StM»#t^HSAW^^#W^^ihT, 

( Invitrogen ) 4",^J.^^^^^-ih^^^5(l^W*jiW^^|^^^|^ 
ft. 

**ffl^tt^B«»^*»aHjga^wirF^:HSA»HjBiiini 

^frWmmZ. AMF /fttytttttt DNA #&*Hfc»*|g±, «±ifc&&£«r 
3iaB»l«|-^»S)u:^«*fta* ( Rothstein, Methods Enzymol. 
101:202(1983);Sherer and Davis, Proc.NatlAcad.Sci., USA 76:4951(1979) ) & 
«-£Slf&±a5Hffl*. TOflO^£BW£^«ttftfl!!l& DNA##|#M& 
&DNA#|£4|fo#£|8gft, >;*£S1 DNA 

#&&qgT*£H'£j£tt HSA 8§WJ^!jtt DNA RW&$tE&&Wfcto 

ja. £-£*r*£§i£jft«i hsa anp^jw dna mt^in^jg. 
amf jinife^w dna mmm^±^-^, mm hsa w dna mm 
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T&m%&M®#m&i5f'£.%i$& hsa to&iit®. 

amf ammi rm^&m&*m®mft%&ft®to&wjHSA?* 

m. a "f^^m^m hsa sb^^j w dna K8&mfmm£mm 

Mmm hsa &u dna mi n$kwm&mm»JM%i±®n&), m^m? 

mffl&%ft) tfii&&mfc, WM^I Invitrogen&f|tf)pPIC9*. 

5'AOXl m&XWL. a - H^>»fl|^, #3Sa»{S^K, 3'A0X1 
^^Jhtflfc, HlS4 0RFs 3'AOXltfg, COLE1 XUMi^RM^n 

&mmwtijjVkjk*&*®m'patoto. m&*$tw, cregg 

( Mol.CeU.Biol. 55:3376(1985)) , Bi&{fym&m&&*i££*eim&ttm& 
■Q&U&M ( ITO , et Hi , Agric. Biol.Chem. 48:341(1984) ) 

ffl Southern EP3E##f& ( Sambrook et al.,MolecuIar Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press.Cold Spring,NY,USA, 1989) 
^ffDNA #m Northern Sambrook A,±i£:fcS)tS& 

fe#ia« hsa zjmmftw mmftzmm, i^ikxmi+mq&mAk 

Sfe«Wilfi-H-ift^A«*«l«*ai'f'«liE1&^iPlllfi. &S#MJ:£fc 
H^TIS) . 0 13 S^T HSA £B&E±&^&#* 3H£ 



n 



m&*&.w&>-^m%mrm, ±r hsa mwm^mmM 
m\m7®$LT L &mm*m%mmmz aoxi mmfe®?. m 
%?^Mfe%m®&&#rto&%}mm®?tfim. mush 

&&}&M®*ftm® A0X1 AMF H&Jj§U*?!| ( Sfc&a 

E?)6*IDNA, ^^^miillJ±^W^^BHSAWDNA)?j!j, U 
#fif£^B#rl§^S^ aoxi aHtfm^&it?. DNA #&±* 

&&mm^&£^m&m&mj&&&, dna >t-a±^ 

crisis HSA«s^?»j«e»r^*0#'t'W^^^ii 

HSA g@. Si^ frttHtii HSA SB * &HJBFf 

S-m ^BJ^WHSASE^tWrt^lifS^'J, ^ 

p pic9 ^mmnmmmwmimmxmmmm. m^rnxmn 
dna ^»ff *w^«f. #m£%:&m*$L®&m HSA « 

wateim, s'«£Si£ttsiia& amf wjKfrak a H^ie 

ga7jC&J[]I&£ Glu-Lys-Arg 65 3'£«9#?!j± ( #J*LE 11 ) . 

ffiHis4- ( Gsiis ) ik arg4- ( gsiw ) m&mm*£frEXiWPim 
mm. dna jtsjtAa^*swMs±^ttRS» 

S PP1C9 . 
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*w*«r*&3ktt*Mb dna ^^pj?i±sHm + , m% vwmtoigmm 
4tetB&itiar&n*mmm? aoxi s^^dna *m ®mmmm 

mm&m. &mtn*+, aox %®&m&&Fmft, mmmbrmm 

e3ffi&ft/S##&fiMg<££| aoxi 

Ai^-«^^ife^o<jDNA>ra3i^pj«i«ia^*. 

±jbHA*£M. *T3!EJgPH^4b». TOffi Southern DNA 
ffl Northern ^m^^WSMB HSA £Httft& 

HSA ^fcfcffiafc HSA g£-@lJ$M:&&. Southern 

#. RTffl Northern ^&fc«g6H^#*fTfc&£igi57 HSA 
BHgflN* 14 ) . 

^rttffl*si WHwa^^isfeaB^j 46 hsa , t^aiiifi^^ w*H4« 
Am-^mm^mm^m* wm. H9Mv*££tt£3r?£f&H hsa 

^#*4&^#ti#£ln]A^ftttfettft^ 

J^ana^-feWJJIiftl, &mOTWfoJ§#a*i&ABtJft&ft;& 6-18 

^ tom®wf®m hsa ^hhwj^*. 

as, ^jbjs »*«frAffitt«»s^-»*t»«F hsa 

ilBji3WIBcjP¥Bc. ^^JBc««lf!lHSA&UMfe. 

^ttM8&tofctt» seal. a*jgfr 

W HSA . *TaSW<«Mb*»Mfc*W. ^MjflBJftttttiiE HSA ^^SEfiSl 
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&-m*i% 3.5g#Hfc#ifc r®mm&*^&m 99.99%. 

xmmmm&mm hsa tt±*9t&&mim®*&. hsa 

HSA-l ( 612bp ) , HSA -II ( 562bp ) , ffl HSA-III ( 705bp ) > ft&t 

(i)#T-£riH£«# 6i2b P eaia*iHSA hsa-i , w& 

®JB AB1394 M DNA g^Aft ( Appiled Biosystem Inc. )&ft%tt&;ftf 
OA-1 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGACKjTTGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCTTAGTGTTAAT 

OA-2 

GCGAACTCAGTGACCTCGTTAACCAACTTTACATGATCCTCAAATGGACATTGCT 

GAAGATATTGGGCAAAAGCAATTAACACTAAGGCTTTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGCATACCCTATTTGGTGACAAATTGTGC 

OA-4 

GCATTCGTTTCTGCCAGGTTCTTGCTTTGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCriTTTGCAGCACAAACATGACAACCCTAATCTTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATGGGTGCCTTCTTGCAATTTCATATAAGTACTTCTTCAAAAAAGTTTCTTCATT 

ATCATGGAAGGCTGTACACATCACAITCAACTrCAGG 

OA-7 

GCAAGAAGGCACCCATACTTCTATGCCCCGGAGCTACTGTTCTTTGCTAAACGTT 

ATAAAGCTGCA1TCACAGAATGTTGCCAAGC 

OA-* 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCTCTTAATTCGTCTAGCTTTGGC 
AACAGACAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 
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Bcflas 2 0f*K)'frjA£tt. PCR DNA A 

cg^pcR Mi^t#£'JjbpA oa-i ?n oa-2 ( 45- 101.1i ) „ oa-3 fn oa- 

4 ( #>h 10n 1 ) . OA-5 m OA-6 ( lOjil ) Utjfc OA-7 ?P OA-8 ( # 10*1 
1 ). $Bfc,&MttfR;fc 50|il #J#trt#»A#J 50nl 1 x PGR aw*. 
200n M dNTP ( & 50^ M ) ,1 5mM MgCl 2 fP 2.5 Taq DNA M^U. & 
94 C, 10#;55 TC.30 72 C,l ^»«J PCR R|fc*#T, £ 15 &PCRfl| 
5mS|8**« : ffKeWW^ftfi5 4>h3RttDNA^a: #&A, B> C, 

mmzm^m oa-i m oa-8 s^^jp±#pj^>tg e fn 

F &>m j k®m.fi PCR R&. M#Hft* HSA 5'igftj ftSL HSA-I . 

( 2 ) pBKS W^JgfflS DH5 a HMfc&fH 1 50ml LB 

37 Vim%ft 15 /|M*t. ( SOpOrpm . 5 ) JBc&*B 

3feMfaiJfitB3l«*ff 5ml I ( 50 mM BfcUt, 25mM Tris , 10 niM 
EDTA, pH8.0 ^.^JSMIfctiPAlOml Sr#tfj&?fcn ( 0.2NaOH , 

i % sds ), m^m.^m^n io frWsmnA 7.5mi mmm ( 3M 

KAc , pH4.8 ) , Stftfl^ftK^+ftg 15^^, M>b ( 12000rpm , 10 
im > 4«MJE8ft. ^ 70 % Z 4 #?*aiStH:»*#»R*#^ 1ml TE 

foffimmtiLtoHaAKtiAMA ( Promega ) ( 200 n ,/ml ) #^37 
Cfilfi30 4W. &JgfltlfcJ8#»; B&:«# < 1:1 ) ( 24:1 ) 

^l«im^ftrtiDAl/10^6<)3MNaAc ( pH4.8 ) %mfeW${&}% 

7kz,mvmfez. -M'bBR 70 % z,#tt*mate^s«r»if ; f o.imi te m 

rm+JtMft® pBKS J® ©DNA, &j5%mA&MiWLto®U BamHI fP Clal 
( # 2 DNA , ffi 1 % *«M*%»^W^Ifil1to9f^» 3.0Kb 

( 3 ) M BamHI fP Clal 5RH ( # 1 *<fc ) gSTOM#«H$ HSA-I 
Jfg ( 4m U$jfc HSA-I tfeWW-aj*^ < lm >^»±EWWB)topBKS 
MlSt (^4ni)m^. #T4DNA&&BS( 3#ft>#£T, ^16X: 7 X 

J&fffSDHS aH«cWHnilfi«« ( OD«oo&3f0.6 ) . MSStfti pBKS 

&fc%.ftxm&rtm. mmnmmMmmm^mm^mm i iooh 

a/ml ) toffiftLB^jfcLL 37C#tSxi&J§, W»HJtt«ftWPHttWl». # 
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WE&DNA. JSBamHI^CIalg&iamDNA, ^JgFf^ DNA ftgiffyX. 

vmmx hsa-i ^smsm** p bks/hsa-i . 
( 3 ) tEmm^it&m ( ioou,/mi ) wh^^^^^^^iu^^ 
femwmmffift pbks/hsa-i wrattn^, ^±^feiA4«^i-& dna 
mmDKAft%Ti&Mjf tt&ftjrmmi&DKA ( 2u 9 > 

#ScE,*ntfl Sanger 5RIfc&&&i]:ft ( Sambrook et al., Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press,Cold 
Spnng,NY,USA1989 ) DNA «««1«^?«J,^^^ 

&*m^<!imio t %G&B*mmm&ftz&. %&mm hsa-i 
fc&&*ftGjEmmmM&&%&&jsm&mmk&mtt hsa-i 

m *^iE HSA-I >tS^«^t, &#&ffi7M^ftS|5J£-gSl5!}& 
^BPg^ftg 282 Haein ttttfKfflft 431 Seal 
2.HSA-II tfgM^jfc-if 

ftJSUt* l<l)+0ri$£/£HSA-I tf&MMm ITft^/fcfirWT* 8 

OA-9 

GGCGGATCCGAGGGTAAAGCTTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 

CTACAGAAAT 

OA-10 

AAACTCGGCTTTGGGAAATCTCTGGCTCAGGCGAGCTACAGCCCATGCCTTAAA 

AGCTCTTTCTCCAAATTTCTGTAGACTAGCG 

OA-11 

TTCCCAAAGCCGAGTITGCAGAAGTTTCCAAGTTAGTGACGGATTTGACCAAAG 

TCCATACGGAATGTTGCCATGAGATTTGCTTGAATGTGC 

OA-12 

CTTCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACATTCAAGCAAATCTCC 

OA-13 

CGATCTCCAGTAAACTGAAGGAATGTTGTTAAAAACCTCTTTTGGAAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

OA-14 

CCTTTGCCTCAGCGTAGTTTTTGCAAACATCCTTACTTTCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA-15 

CTACGCTGAGGCAAAGGATGTCITeTTGGGCATGTTTTTGTATGAATACGCAAG 

AAGGCATCCAGATTACTCTGTCGTGCTGTTCCCCCGCTGA 

OA-16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCACAGCACTTCTCTAGAGTGGTT 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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( OA-9SOA-16 )ji^^5^BamHIifP 3'«ClaIgt^^, 
564bp IW&HSA-II K&. mtSttfMT HSASH^J'JW^ISim H3#, 

&±Xi < 2 )«+j^^«ibWJiB^i869HSA-nM-a.^*l*#«' 

HSA-I1 WSM^^m^ pBKS/HSA-II . B 6 * 7 iff 

g65Wfiffl^«^pBKS/HSA«J*&3i. &/5&±£l ( 3 ) tMWjf 
5 pBKS/HSA-II W^J&ff H^gfe, DNA Xffir #?'J 

OA-17 

CGCGGATCCGTGCCGCTGCAGATCCTCATGAATGTTATGCCAAAGTTTTCGATGA 

ATTTAAACCTCTTGTGGAAGAGCCACAAAATTTAATTAAACAAAATTGTGAG 

OA-18 

GGAGTTGACACTTGGGGTACnTCTTGGTGTAACGAACTAACAGCGCATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTTAAT 

OA-19 

CCCCAAGTGTCAACTCCAACTTTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

G GT AG CAAGTGTTTGTAAAC ATCCTGAAGCAAAAAGAATGC 

OA-20 

GACTCTGTCACTTACTGGCGTTTTCTCATGCAACACACATAACTGGTrCAGGACA 

ACGGATAGATAGTCTTCTGCACATGGCATTCTTTTTGCTTCAGG 

OA-21 

CCAGTAAGTGACAGAGTCACCAAGTGCTGCACAGAATCTTTGGTTAACAGGCGA 
CCATGCnTTCAGCTCTGGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATG 
C 

OA-22 

GTGTTTCACTAGCTCAACTAGTGCAGTTTGTTTCTTGATTTGTCTTTCCTTCTCAG 
AAA GTGTAC ATAT ATCTGCATG G AAG GTG AAAGTTTCAGC ATTAAACTCTTTGG 
G 

OA-23 

GTTGAGCTAGTGAAACACAAGCCGAAGGCGACTAAAGAACAACTGAAAGCTGT 

TATGGATGGATGATTTTCGCGGCTTTTGTAGAAAAGTGTTGTAATGCTGACG 

OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTTTCTTACCTTCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

( AO-17 m OA-24 ) j£&jAtt$ 5'^BamHl *P 3'iS Clsd RtfttjA.&Kft 
705bpWJR«iHSA-inm &tf«ft*7HSA*E^Mtt3'J8»#. n 
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#&±& 1(2) +%&tommmit#-&mffiitm hsa-hi m # 

fWfc^fif HSA-III tifi&jfeltttft pBKS/HSA-III . ffl 8 I'SMM^Tffi^ 

ttfls, %Kffl££StiA<)&tttt{t pBKS/HSA-in WftM. &JS8c±:fc 1 

( 3 ) |^#*5>h««pBKSfflSA-in«|*lB*F*m 

&i$m&>x&. &mm hsa-ui Km#M%&*> m^m^wtm. 216 
styi tiL&ftmtmiSLX 373 Hap-i ftj»*H^a^s*»aafe« 

^£#JHSA-UI>tI&. 

4.£-£ffi HSA fiia09ftlft%3!Sft 

a*±»j»^±jtj^w^BiHSAii«0w+#^afi9*ttfti#«v 

£fc HSA WSa^^m^. #3fefl-*Jffl BamHI ft HmdllLHindlH 

ft FstlMS. PstI ft Clal J>krl&&<}M^& pBKS/HSA-I,pBKS/HSA-II ft 
pBKS/HSA-ffl tttJjBJi S HSA-1 » HSA-II III HSA-III . *frffc##&Jg, $F 
-6^Kil*^»fi?ft^<E-iB. «J§fi0r#frtfaW»^+llllAJB BamHI 
fPClalJRHMS6ttWM«[pBKS.ai2a^THSA-I, HSA-II, HSA-III 

>tafn^tc«HSA dna#i&i$ 1 #Jhj£&&& 

pBKS/HSA &$jfi&M&. MH£m£k&Sum&9fom'M&th HSA 

J8#«SSttafe»S*fi*. &±&#i£fcmffjfiM& pBKS/HSA «J 

DH5 aM*&tt£i*#jg, BKIio>h4^itmfiA«tDNA'Mr^JK 
dna hsa £B#?»JJWr&*f 

$&ft#J#)3t ( iU#i*L Sambrook et al, Molecular Cloning, A Laboratory 
Manual,2nd ed.,Cold Spring Harbor Laboratory Press, 1989 ) . wlficWW*!^- 
flJ$Tjf 0344459 ftmifc 1 $m$T& WO90/10697 *J^£ft#£M*)M^3a* 
*«H3fl9^&lK HSA SB HKMfc 

MfiJHTH^E^fl^ifc&MIfftfcpPKS ( lnvitrogen )W&M?fr$&$t 

& hsa f&mmm^m. mm ppic9 ^rs^ 1 
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ftiwmn&mto&mvmjtn < imm&mw&itw > , aoxi 

/SsH^-f^ aS^^iif-t ( AMFfflftfttf) . 3'AOXl 
$ff^it#I£, HIS4-ORF, 3*AOXl)t&, ColEl WAfTf? 

fcjfc. "t5fc^^MpPlC19^iBff037X:jg^#15/jNB!f, & 
#BW'Cv( 5000rpm, 5^H+ )4UR^Jttt^tt^iai«B(ftft«!lMttDNA 
( #J*L&fifefc| 1 pPKS $}%ft&JSfe ) . EcoRI fO Xhol ( # 3 

ft) «ft$ffi*fcDNA. «i %3B^«K±%jac^W^HttifeJK« 8.0Kb 

ft&ttDNAtfg. 

&m±&jm ( #J*L£J&0!| 1 ) $'J&f$ pBKS/HSA^&DNA-^ 2^ 1 
MSIMtfft ( Promega ) R EcoRI |P Xhol ( # 3 *<fc ) tl-g^H 1 37 

«F^9 2m ( ioni ) mnsAmmnm^mmwm^ppicsmm^ 

MS, ?T4 DNA i$ggS(3 4&)#&T. ft 16 TCTK^tfttH 17 ^BtjSJfc 

ffimsawaEiSii^tt^ftaa: o.im cac\ 2 &mto$g&&*isin& 

DH5 a «Jgft^fi^**«JLBT«±jS#^«^*«*«itt 
( Amp* ) itimimm, ^iA+H&M&DNA . m BamHI ft Clal $ft#r 
#jR»DNA?mSDS - PAGE #£DNAJ*^#ff»i£tll 
&]E$ltiL%LtM'£mi3ttMAT$G HSA £Btt£ffiJ& pPIC9/HSA . 

*%Mwm&m±mm]mmm:&imft p pic9/hsa $t 4fce#tfg 
m^m-mmm, vmmmfcm&mttWHSA$)mmwmm®j>m. 

^&pPIC9/HSA. a*»/fctt»», ^**Z.W?HHSJg. ^Jgimtt 
W^ffl^«4fcE^***»**t*WpPlC»«SAWffi«tDNA.«SaH ( 5 
4M& ) ^ 37 TC #ffc 10^ g pPIC9/HSA , ftgttJ&tttt DNA . 

mH«J^M^^E»r«¥*»#GS115 ( HIS") ( NRRL 
Y-15851 ) . SaUtOfflWpP^/HSARlft^Pj^HH^ifefe^WfflW 
JBftttfiSaiS*. M^WAOXlSB. *^pPIC9/HSA^|^HISS@. 

his * mmm&&rmmto&4m. 

#B#HS¥*e#GS115 C NRRL Y-15851 D fic#f ^ 10ml YPD i$H 
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fcjgfc InAm&iMB. =? 500ml YPD £#«*Jg#£l 12 - 14 
/Mtt, MOD 600 - 1.3-1.5 ( 3000rpm,5#$MC) ift&SflJfi, #S$T 

# 10n g £fctt<fc#J pP!C9/HSA DNA flDA 80nl GS1 15 HflJGl 

(X ( Invitrogen),«M&l$te#tfj&# ( %&3£Jt 1500V/cm, ) 10 
/B8c»K#tt im ^AflMSflilX'&fl'. & 200ui 

aUSb&Sfttfff MD TO ( 1.34 % YNB.4 * 10' 3 % 0.5 % ¥ HO 

fflMD ( 1.34 % YNB , 4 * 10 5 %^«, 1 % >¥&MI^{£fi: 
_h. IrJBWEMD^HMM ¥^4W5!l SMW*# HSA £H#) GS1 1 5-Albumin(HIS 
* Mut s )¥¥Uf=ffSS#J GS115(GS115- » -gal)*Q$# ( HIS * Mut * 

zmvMimGms *Mut 4 *nw^pPic9/HSAfiMH«tWPB^'tt: 

114 MM MD i£#£±i$|UE#£-fc, JW»tftt*/.M0XtJSrtl 

mm «#a±^«*a-rLWi6^--fe. 

ttft±j£ir«femai 69 50 <tWS + Mut * *£ft tftfgMM&fl' 3mlYPD 

30icis««f^24/MKr, ^jgH^iKMJGl. 

^«£^a h^jimb, tt«ra36r«HRifcffl*»/ii<j5f ( i:i. 

100^1 ( 24:1 , J&ftft IOOmI ), SURSSfefr DNA . 

pt« pcr #&&M±i£Mi$&fe# dna , wat-#»ajs§*ir 
immmwm dna ^majij^t^j^mw pcr 

1 OX PCR &J$Llgiti>m ( 5m1 KSH^DNA ( 1M9 >#J 5ul ; lOOmMdNTPs 
( lUl ) ; 5'AOXl g|^(0.lM9/Ml^5Ml ) ; 3" AOX1 3l$f(0.lM 9^ M 
5m1 >.;ttft^flf#S£ft«fc 50m1 . #illA 0.25^1 Taq DNA ^-^(SU/mO, 
£<t»5' AOX1 31$?, 3'AOXl Siting Invitrogen^. 

PCR 94C«&2 2Ht>, ^JgftT^*#«ff 25 ftft 

if: 94 r^tt ( 40^) , 55 x:%& ( 90#) , 72 C JI# ( 1 ) , 
MlB 72 TC J£# 7 PCR &jG^S$E, ^ PCR BLfiFto? 1 % JsUM 

jMtefck±c&ft, XWM£#r^JHSA^I£ltfgt 
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m&m&mm&, mwm&m p pic9/hsa mm&® gsi 15 m& 

CGMCC NO. 035 A . 

4 : hsa ma®. Gsnsm^mikRmmrm^mm^ 
*£mm&*£W£&M hsa m®&&mmifcm%Gs\ 1 5 

»!I3 +£Tr^*ft^»|tHtSfflcftfl.^BMG«H|5« ( lOOmMftfittp, 
1.34 % YNB , 4xio-Vo4»*. 1 30t:jgS5it#18/> 
Jtf. R^Jft^^IflfiMSSr*^ BMM«f#« ( lOOmM^^, 1.34% 
YNB , 4 x 10 " 5 %»|t o.5 % ? © 30 X: ttttJtttJftJM&|7 0 , 
24 , 48^ 96, 120, 1 44 /jMtf Jfc#, XmPMSffiSBS - PAGE#1fr. 

##fiw, $ o /jMii^h, ^#mrrafta#ft*&afiiai^fitMi 66kd ft« 

13 ) . 

Western ^^aE«fettM»±j43trtt«*#«ft«| HSA fififfij* 
^ pPIC9 ^&&?} GS115 *Wflfi 48 /Mtf*BE«|f±»«f^^B)|ttxtJ!H. 

( SDS - PAGE ^/3tt»^»93ff«miefllttffFiKttJK±. 
«F«5B»lfF«6Kif J«ffi^ 5 % Jtt»fo pbs ^«^S^T^» 2 /J>Bt# 
ffiPBS»3te, «F«fflt^^|n:HSAKtJlll»(^||^3) ( 1:50 

37 1.5 /m. wifcffl pbs 3 v&mimtoistmwjs. & 

«^«a*i«gS^^6D*|^^rL^ ( Cooper Biomedical Inc.) 
( 1 :3000 )?g£#^ 37 X: TU W 1 .5 /jMtf. $Jg/g 50mM Tris-HCI,pH6.8 
?£«&3 &, ^J/UAEWM^ZllKc ( DNB ) fife 5-10 
M±i±}«£«. iAE 14Fr^^^PjW#iB,«BJ^.^HSA« 

H^^Errl8^#«±+*ii^»%^^HSAA^ffira^&^#ffifi9 

5 : HSA H^ftftfj^fl; 
# pPIC9/HSA ftikM GSI 15 50ml -fr&ftft BMGY 

30 TC 48 /jNP»f, &gDJ&ig£M&ffl OD M0 {i^SIJ 4.0 . & 

M«ft^aiJia^^ifi^T«fl»a^ 700ml BMGY iS^MMft^M 

rt, ^ 30 x: Tildas*. aairassnaiLE ( wm&mt 
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( isoorpm ) ttitrt$jMftft&2o %\*±&*wmBL. fcfi^K&e 

+. £&t»lAflMF6& Struktol J673 ^jUM^tlil^M^^A. 
gffiffittJg. |S]^f*I^A^ 0.5 %IH#fc*-aifM» BMMY 

( 700ml ) , 3ovTmmffiTftmwm. m#m&ft£.&m*m 

0.3 % - 0.7 %. &g£j§ 20 /jMtfJf Jfttt&ttJMfe. 12*^ 

&HSA«B D B ft;ftm & io %X^ttftfiCRi&^%ftJ3ttS)^« 

a, hsa 4.5 9^. . &B%mm> 

( 10,000rpm,15^#) tt&lftMUltttt. ¥ 70 X:;bp&£hg 20 ^ 
J&tfe&#*lg| 15 ( I5,0mpm JO ft® 

tfij&m&%mm®ii%'b±.ffimmm,mj 0.45 n mmit&m ( Muuporc > 
&&. Rnjawmm^mft 30,000 wmi&m ( Miiupore > ^j«s±m^ 

SJMM*£i o.5L flcft. .«MfflZ.»5KF»* pH iBUfSI 4.5 ££, il&Mft 

ffi 50mM K&lftSWit ( pH4.5 ) RB02 f&GMm ( 5 * 25cm, 

500ml ) i2«£> frmSft&HftttttlttiltAfim. tt 

10%.^lSaBS3bffl50mM»Bftlb+ 10%(NH4) 2 SO 4 , PH6.8 ^ 
phenyl Sepharose JBH&^^¥tfto±i£«¥* 
8W*ife*& aJSJBtfeJftlStf* ( 200mMPB + 30%#Pfg£g}+ifc pH 
6.8 ) VtimWl 280nM lfttt**ft<Jifclftffltfh &-2JMftimilft«£ G-25 & 
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mm 



< i > . -j&teju. 
( i > **A: inwtSEmzMtiwm 
( ii ) ^flj^KK: sfflAAtfaasto^fej*** 

( HI ) 2 

( IV ) iiillMtfll:: 
( A ) J££A= 

( B ) ffiflfc 192 # 

( c ) m- ±M 

( D > +#AR#*HS 
( E ) |ty£: 200031 



( V ) ttJWrcTBMJ*: 

( a ) irvmm 3.5 

( B ) T+^t/l: AST Pentium HI+4/66d 
( C ) i&fl^gt: Windows 95 
( D ) Word 97 



( VI ) rUiRffLa: 

( A ) %t£": 86 - 21 - 64735898 

. ( B ) 86 - 21 - 64674742 

( 2 ) SEQ ID NO : 1 Mfijjfr 



( i ) mm®.- 

( A ) -fcJJt : : 1758 'N**!*! 

( b ) mm- mm. 
( c ) mm- mm 

< D ) ftft&tt: gs£ 



( II ) #^5!: DNA 

( III ) SEQ ID NO : I 



1 

GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
131 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT GGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTTTAGTGAG 
351 

ACCTGAAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATAAAGCTG CATTCACAGA 
501 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAGAGA TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA GTTTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TTTGACCAAA GTCCATACGG AATGTTGCCA TGGAGATTTG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
801 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTIT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1051 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCTCTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 

GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTC 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAGCC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 

( 3 ) SEQ ID NO : 2 flg{&& 

( i ) mm®.- 
( a ) &m 585 ^mMm 
( b ) mm- umm 



( c ) f&a: 

( D ) ftftttft: 



( 1! ) RCM 

( III ) ft SEQ ID NO: 2 



1 

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu 
18 

Asn Phe Lys Ala Leu Val Leo lie Ala Phe Ala Gin Tyr Leu Gin Gin Cys 
35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys 
52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly 
86 

Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 
120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu lie Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 
188 

Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 
205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Tip Ala Val Ala Arg Leu Ser Gin 

222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Ser lie Scr 



273 

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys 
290 

He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser Leu Ala 
307 

Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys 
324 

Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp 
341 

Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu 
358 

Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe 
375 

Asp Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu lie Lys Gin Asn 

392 

Cys Glu Leu Phe Glu Gin Leu Gly Glu lyr Lys Phe Gin Asn Ala Leu Leu 
409 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
426 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu 
443 

Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin 
460 

Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
477 

Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val 
494 

Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Hit Phe His 
511 

Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 
528 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu 
545 

Lys Ala Val Mcl Asp Asp Phe Ala Ala Phe Val Glu Lys cys Cys Lys Ala 
562 

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val Ala Ala 
579 585 
Ser Gin Ala Ala Leu Gly Leu 
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1/1 31/11 

o;r: c*:a 'in; c-'in: hag aaa aua <:at i;i-a rwc aag Mrr <:a<i irrr hit rAT nv? tit aaa cat 
</ly gly ner leu glu lyn atij nnp ala hln lyn not cjiu vnl nia his arg ph© lyn asp 
61/21 91/31 

TIT? GOT GAG GAA AAT TTC AAA GCC ITA OTO ITA A'IT GCT TIT GCC CAA TAT C1T CAG CAA 
leu <jjy glu glu nr.ii pho lys ala leu val leu lie ala pho ala gin tyr leu gin gin 
121/41 151/51 

TOT CCA TIT GAG GAT CAT GTA AAG TIT3 GIT AAC GAG GTC ACr GAG TFC CCT AAA ACT TGT 
cys pro phe glu asp his val lys leu val asn glu val Uir glu phe ala lys tlur cys 
181/61 211/71 

GIT GCA GAC GAA TCT OCT GAA A AT TGT GAT AAG TCT C\M CAT ACC CPA ITT OCT GAC AAA 
vnl ala asp glu ser ala glu asn cys asp lys? r:r?r leu his tlur leu phe gly asp lys 
241/01 271/91 

TIG TGC ACA GTC GCT ACC CTT CGA GAA ACr TAC GOT GAA ATC GCC GAC TGC TGT GCA AAG 
lnu cys thr vnl ala thr leu arg glu tJur tyr gly glu met ala asp cys cys ala lys 
301/101 131/111 " 

CAA GAA CCT Gag ACtt AAC GAA WC TIT T1V5 CAG f'AC AAA OAT GAC MC CCT AAT CiT CCA 
gin ylu pro glu arg asn glu cys phe leu gin his lys asp asp asn pro asn leu pro 
361/121 391/131 

OCT 'ITA GTO AGA CCT GAA O'lT GAT G*IG A'lG 'IGT ACA GCC 'PTC CAT GAT AAT GAA GAA ACT 
arg l<?u val arg pro glu val anp val mot cys tin* nla pl*e his asp asn glu glu thr 
421/141 451/151 

TTT TIG AAG AAG TAC T17\ TAT GAA A'JT GCA AGA AGG CAC CCA TAC TIX1 TAT GCC CCG GAG 
phe leu lys lys tyr leu tyr glu lie ala arg arg his pro tyr phe tyr ala pro glu 
4R1/161 nil/171 

CTA CTG ITC TIT OCT AAA CGT TAT AAA «rT GCA Tir ACA CAA TGT 11 JC CAA GCT GCC GAT 
lr?u leu phe phe ala lys arg tyr lys ala nla phe thr glu cys cy3 gin ala ala asp 
541/181 571/191 

AAG GCA GCT # IGT C1G TIG CCA AAG CI A GAC GAA 'ITA AGA GAT GAG GOT AAA GCT TCT TCI 1 
lye a In ain cyn leu leu pro lyn lou asp glu leu ntg anp glu gly lys ala ser ser 

no i/?.ni 

GCC Air GAT AGG 
ala lie asp arg 
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1/1 31/11 

GCC GGA TCC GAG GOT AAA OCT TCT TCT CCC AAA CAA A<5A TTG AAO TGC GCT ACT CTA CAO 
gly giy ser glu gly lys ala ser ser aln lys gin arg leu lys cys ala ser leu gin 
fil/21 91/31 

AAA 'NT rx.W OA A AHA ttfT TIT AAG CPA TO'CCT CTJ'A OCq CCC CTC AOC TAG AGA TIT CCC 
Jy:: f *l i* • <| J y if I il ;iif( |0i>' lyyt tip Ma val ;\\s\ m <| lou nor f|ln nt<T phn pio 

J 1 J 5 1/51 

AAA GCC GAG TJT OCA GAA GMT TCC AAG 1TA GTC ACX? GAT TIG ACC AAA GTC CAT ACG GAA 
lys ain glu ph* />ln c|iu val nor iyn lou va) tin: ar*p lnu thr lys val his tltr glu 
]H3/r,l 211/71 

TOT TCC CAT GGA GAT TTC CIT GAA TCT Grr GAT GAC At XT OCG GAC TIG GCC AAG TAT ATC 
cys cys his giy asp leu leu glu cys ala asp asp arg ala asp leu ala lys tyr lie 
241/61 271/91 

TCT GAA AAT CAA GAT ICG ATC TCC AGT AAA CTC AAG GAA TCT TCT GAA AAA CCT CTT TTG 
cyn glu asn gin asp ser ile ser ser lys leu lys glu cys eye glu lys pro leu leu 
301/101 331/111 

GAA AAA TCC CAC TGC AIT GCC GAA GTC GAA AAC GAT GAG ATC CCT GCT GAC TIX3 CCA TCA 
glu lys ser his cys ile ala glu val glu asn asp glu met pro ala asp leu pro ser 
361/121 391/131 

TJ'A OCT OCT GAT TIT GIT GAA AGT AAG GAT RTF TCC AAA AAC TAC GCT GAG GCA AAG GAT 
leu ala ala asp phe val glu ser lys ar.p vnj cyn lys asn tyr ala glu ala lys asp 
421/141 451/151 

GTC TTC TTC GGC ATC TIT TIG TAT GAA TAC GCA AGA AGG CAT CCA GAT TAC TCT GTC GTC 
val phe leu gly met phe leu tyr glu tyr ala arg arg his pro asp tyr ser val val 
491/161 511/171 

CTC 'JTG CTG AGA CIT GCC AAO ACA TAT GAA ACC ACT CTA GAG AAG TGC 1GT GCC GCT GCA 
leu leu leu arg leu ala lys thr tyr glu tltr tlu: Imi glu lys cys cys ala ala ala 
541/181 

fSAT CCT CAT GAA TCT ATC GAT A<"5G 
ar.p pro his glu cys lln anp arg 
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1/1 11/11 

tu\r: cx:a tit »<,t i:nr c:# -r o a hat tv-v cat <:aa Tirr tat <:rc AAA irrr Tic cjat gaa 'in? 
r/Jy gly not cyn aJo nla nla nrsp pro his f| I n eye? tyr ala lys val phe anp glu phe 
61/21 91/31 

AAA CCT CJT GTG OAA GAG CCA CAA AAT TTA A'JT AAA CAA AAT 1XTV GAG CIT 'ITT GAG CAA 
lys pro leu val glu glu pro gin asn leu i le lys gin asn cys glu leu phe glu gin 
121/41 151/51 

CTr GOT HAA TAC AAA 'ITC PAG AAT nrr; mi TTA (TIT ftrp TAC Arc A AH AAA OTA CCC CAA 
I mi qly iflu lyt tyr. i>1m» h In n;;n nln leu Imi vnj ai c; tyr thr lys Jys val pro gin 
181/61 2L1/71 

Git? TCA ACr CCA ACT TIXJ GTA GAG GTC TCA AGA AAC CTA OCT AAA G*Jt5 GGT AGC AAG TGT 
val r.or thr pro tlir leu val cjlu val cer ntg asn leu gly lys val gly ser lys cys 
241/81 271/91 

TGT AAA CAT CCT GAA OCA AAA AGA ATG CCA TGT CCA GAA GAC TAT CTA TCC GTT GTC CTG 
cys lys his pro glu ala lys arg met pro cys ala glu asp tyr leu ser val val leu 
301/101 331/111 

AAC CAG 1TA TGT GIG 1T0 CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACC AAG TGC 1X3C 
nntt rjJn leu cys val leu hie glu lys tlir pro val ser asp arg val tlir lys cys cys 
361/121 391/131 

ACA GAA TCT TIG GTT AAC AGG CCA CCA TCC TIT TCA GCT CTG GAA GTC GAT GAA ACA TAC 
tl\r glu ser leu val asn org arg pro cys phe ser ala leu glu val asp glu tlir tyr 
121/141 4*1/ini 

tvrv rr:c aaa oao rrr aat o<t <:aa a<t tit: Am rrc i**at i:oa c.:at.ata avrr aca err tct 
val pro lys glu phe asn ala glu thr phe thr phe his ala asp ile cys Uir leu ser 
481/161 511/171 

GAG AAG GAA AGA CAA ATC AAG AAA CAA ACT GCA CTA GIT GAG CTA GTG AAA CAC AAG CCG 
glu lya glu arg gin lie lyn ly* gin tlir nla leu val glu leu val lys his lys pro 
541/181 571/191 

AAG GCG ACT AAA GAA CAA CITS AAA GCT GTT A'lG GAT GAT ITC GCG GCT TIT GTA GAA AAG 
lys ala tlir lys glu gin leu lys ala val met asp asp phe ala ala phe val glu lys 
601/201 631/211 . 

■itrr WT AAo rrr (;ac hat aah caa act vv: tit no; i:a<: c:aa orr aag aaa cta orr c;ct 

cyr. cyn lyn ala anp- anp lyn glu thr cyn ptw ala glu glu gly lys lys leu val ala 

661/221 691/211 

GCA TCT CAA GCT GCC TPA CUT f JTA TAA TAG OAA TTC Air; CAT AGO 

ala cer gin. ala ala leu gly leu OCIl AMB glu plvs ile asp arg 
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AoxlmRNA5'5fci» 



TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 



AGCTTTTG AT mAACGACTTTAACGACAACTTGAGAAGATCAAAAAACAACT 

TCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCA GCA TCC TCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
ITT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 
xivoi IHftttHM 

CTC GAG AAA AGA GAT GCA 
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TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA 
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